In this study, the general compositions, amino acids, fatty acids and collagen content of three abalones, which were harvested in Wando, Heuksando and Jeju Island in Korea, were analyzed and compared. The abalone body and viscera were separated from each other and the physicochemical properties were investigated. The moisture and protein contents of the viscera were lower than that of the body; while the lipid, carbohydrate, and mineral contents were higher. The general compositions and mineral contents also presented fluctuation among the three abalone groups. The amino acid content via hydrolysis in the abalone viscera ranged from 93.16 to 127.02 mg/g, which was lower than the amino acid content of the abalone body of approximately 145 mg/g. However, the free amino acids level in the abalone viscera ranged from 16.81 to 20.10 mg/g, which was higher than that of the abalone body level of approximately 7.90 to 10.59 mg/g. The fatty acid analysis revealed that while the saturated fatty acid percentages in the abalone body were higher than in the abalone viscera, the percentages of the monoenoic and polyenoic fatty acids of the body were significantly lower. The body of the abalone harvested in Wando contained the highest level of collagen (2.26±0.46 mg/g), followed by the abalone harvested in Jeju Island and Heuksando. The abalone viscera contained much lower collagen, which ranged from 0.37±0.15 mg/g to 0.20±0.03 mg/g. The results of this study will provide useful information for the future research of abalone.
Abalone is an important aquatic economic species widely cultured in East Asia, Australia, America and many other regions (1) . The production of abalone has increased greatly in the recent two decades with the introduction of farm aquaculture system (1) . It is estimated the world total output of abalone is more than 30,000 metric tonnes per year (1) .
Abalone is a seafood delicacy, famous for its unique color, texture and flavor (2) . In Korea, Japan, China and many other Asian countries, abalone has been used as a traditional medicine and tonics (3, 4) . In the oriental medicine books, Generally, the visceral part of abalone is not regarded as edible by the producers as well as customers (10) . The viscera is treated as by-product and most of them is discarded directly or used as fish silage (10, 11) . However, the nutritional and health value of the visceral part of abalone should not be overlooked since more researchers have paid attention to the bio-activities and health promoting activities of the abalone viscera. Sun L et al. (12) discussed the activities of a sulphated polysaccharide obtained from the abalone viscera. Ping K and Qiukuan W (13) studied the potential application of the enzyme extract of abalone viscera. Several other articles mentioned the antioxidant potential of polysaccharide extracted from abalone viscera (14, 15) . The application of abalone viscera as the food ingredient has also been researched (3) . Our previous study has discussed the anti-skin-ageing activities of extract from abalone viscera (16) . The results indicate that abalone viscera possess very high nutritional and functional value, suggesting its widely application possibility.
As mentioned above, Korea is the main abalone producer and the main consumer as well (1) . The primary abalone aquiculture area in Korea located in the south coastal region, especially Wando, Heuksando and Jeju Island (1) . In this study, we analyzed and compared the chemical constituents, amino acids, fatty acids and collagen content of the abalone produced in Wando, Heuksando and Jeju Island. We also examined and compared the difference between the abalone body and viscera. Since the similar researches on this topic are rare, this study will be meaningful to the related researches.
Materials and methods

Chemical and reagents
The abalone was obtained from the local aquatic market of Wando, Heuksando and Jeju Island respectively in February 2012. All the abalone was shucked and eviscerated.
After that, the abalone body and viscera was gathered and homogenized and stored at -20℃ in refrigeratory until use. 
Analysis of hydrolysis amino acid compositions
All the samples were hydrolyzed with 6 M hydrochloric acid for 22 hr at 110℃. After the hydrolysis, the hydrolysate was concentrated in vacuum and diluted by 0.02 M hydrochloric acid (10 v/v). The samples were filtered with 0.45 μm membrane filter for the amino acid composition analysis using the Hitachi L-8800 amino acid analyzer (Tokyo, Japan) according to the method described previously (20,21).
Analysis for free amino acid composition
The free amino acid of abalone body and viscera was extracted with twice of 5% trichloroacetic acid solution for 24 hr. Once extracted, the solution was centrifuged at 10,000g
for 10 min. The supernatant was neutralized by three times 0.05 M hydrochloric acid and then diluted with five times of distilled water. All the samples were filtered with 0.45 μm membrane filter and the free amino acid composition was analyzed by the same amino acid analyzer stated above.
Analysis for fatty acids composition
The total lipid of all the samples was extracted according injected into a gas chromatograph for fatty acid analysis.
The gas chromatography working conditions were listed in Table 1 . 
Collagen content
We measured the collagen content in abalone body and viscera using the Woessner's method (24) Table 2 and 3 respectively. As we can see from the Table 2 Table 3 ). Except for the potassium, the abalone viscera showed significant higher level of the mineral elements examined in this study than that of Table 4 and 5 respectively. The hydrolysis amino acids and free amino Mean±SD (n=3) in the same column with different superscripts are significantly different at p<0.05.
2)
Not significantly different in the same column at p<0.05. 
Fatty acids composition of abalone
The fatty acids composition of abalone body and viscera was analyzed by gas chromatography the working condition of which was listed in the Table 1 . As indicated in the Table   2 , abalone body and viscera contained approximately 0.28% and 3.00% of crude lipid respectively. In Table 6 , the fatty 
The collagen content
It was reported that two types of fibril-forming collagen have been examined in abalone (39) . In the present study, the collagen content in the abalone body and viscera was investigated and the result was listed in Figure 1 . Compared to the viscera, abalone body possesses much larger amount of collagen which ranges from 1.85±0.06 to 2.26±0.05 mg/g. 
